Subtle neuronal death in striatum after short forebrain ischemia in rats detected by in situ end-labeling for DNA damage.
Neuronal cell death after global brain ischemia occurs predominantly by necrosis, whereas only a minor fraction of cell death may occur through apoptosis. Brief or moderate insults are thought to facilitate apoptosis, which is associated with DNA fragmentation. After 10 minutes of four-vessel occlusion in rats, conventional neuropathological analysis shows neuronal cell death in hippocampal CA1 but not in the striatum. Thus, we compared hippocampus and striatum for occurrence of cells with DNA fragmentation. A brief insult of 10 minutes of forebrain ischemia was induced in rats using four-vessel occlusion, and groups of brains were studied at 1, 3, 6, and 12 hours and at 1, 3, and 7 days after ischemia. In situ end-labeling (ISEL) was used to detect neurons undergoing DNA fragmentation. The hippocampal CA1 area was compared with the striatum. Conventional staining and immunohistochemical markers served to exclude ischemic neuronal cell death in the striatum. Hippocampal CA1 neurons were ISEL-positive by 3 days after ischemia. In contrast, positive cells became evident in the striatum between 3 hours to 3 days after ischemia. The ISEL-positive cells were scattered throughout the striatum with a preference for the dorsomedial areas and accounted for about 0.2% of the neurons per striatal area at 1 day. Conventional staining and immunohistochemical markers failed to reveal areas of overt cell damage in the striatum. The scattered cell damage in the striatum after brief forebrain ischemia suggests the occurrence of an apoptotic process. The striatum therefore may be prone to subtle cell death due to metabolic insults.